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(54) METALLIC HONEYCOMB STRUCTURE AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To provide a metallic honeycomb structure, 
which is light-weight and highly capable of dispersing and 
mixing fluid, with an outstanding feature of having fine 
pores on a through hole wall surface. 
CONSTITUTION: The subject metallic honeycomb 
structure has fine pores 2 on a through hole wall surface 
1 . The production method is to make the part of the 
through hole wall surface 1 of a base honeycomb 
structure where fine pores 2 are formed non-conductive 
and to electroplate the part. 
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* NOTICES * 

■ 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A metallic honeycomb structured body having micropore on a through-hole wall 
surface. 

[Claim 2]A manufacturing method of the metallic honeycomb structured body according to 
claim 1 characterized by carrying out electroplating after making into non-conducting a 
portion which forms micropore of a through-hole wall surface of a base honeycomb 
structured body. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a metallic honeycomb structured body which 
has micropore on a through-hole wall surface, and a manufacturing method for the same. 
Since the metallic honeycomb structured body of this invention has micropore on a through- 
hole wall surface, Through-holes have the structure which was open for free passage in 
three dimensions, since the dispersion mixing nature of a gas or a fluid which lets 
especially a honeycomb pass is high, the reaction efficiency in a honeycomb wall surface 
improves, and since porosity is high and lightweight, Catalyst support, a fluid mixer, a 
catalytic reaction filler, silencing materials, various filters and the base material of those, a 
light-construction object, a composite material base, various electrodes, and other new 
application are expected. 
[0002] 

[Description of the Prior Art]The honeycomb structured body is widely applied to catalyst 
support, the filter, the lightweight structural material, etc. For example, since the fluid of a 
gas or a fluid tends to pass along the through-hole of a honeycomb, applying a metallic 
honeycomb as a catalyst is proposed (JP,53-113292,A etc.). Since honeycomb structures 
are a light weight and high intensity, using an aluminum honeycomb as a core material of 
light-construction material is proposed (JP,63-187900,A etc.). 
[0003] 

[Problem(s) to be Solved by the lnvention]ln the various application of these honeycombs, 
in order to desire a weight saving rather than these days and the former further and to raise 
efficiency, such as catalytic reaction, improvement in the dispersion mixing nature of the 
flow of the fluid which passes along a through-hole is demanded. However, in the 
conventional honeycomb structure, when the thickness of the wall surface of a honeycomb 
through-hole is decreased for a weight saving, a strong fall is caused and there is a 
problem of not bearing the purpose of use. The actual condition is that there is no solution 
about improvement in the dispersion mixing nature of a fluid. 
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[0004] 

[Means for Solving the Problem]lt finds out that this invention can solve said problem by 
giving micropore to a part for a through-hole wall surface section of a honeycomb 
structured body. That is, this invention is a metallic honeycomb structured body having 
micropore on a through-hole wall surface. After making into non-conducting a portion which 
forms micropore of a through-hole wall surface of a base honeycomb structured body, it is a 
manufacturing method of a metallic honeycomb structured body carrying out electroplating. 
[0005]The feature of a metallic honeycomb structured body of this invention is having 
micropore on a through-hole wall surface, and shows drawing 1 the typical extension 
mimetic diagram. Drawing 1 has the micropore 2 on the through-hole wall surface 1 of a 
honeycomb structured body, and shows that through-hole 3 comrades are open for free 
passage via this micropore 2. 

[0006]A metaled kind and thickness of a metal layer which make construction material of a 
base of a metallic honeycomb structured body of this invention, and a through-hole wall 
surface, It is possible to adjust suitably a size of a through-hole, shape of micropore and a 
size, abundance to a through-hole wall surface of micropore, etc. according to the purpose 
of use, and to control the characteristics, such as the dispersion mixing nature of a fluid, the 
catalyst characteristic, porosity, specific gravity, mechanical endurance, intensity, and an 
electrical property. A size of micropore is chosen in consideration of a size and a use of a 
free passage wall surface. If micropore is too large to a free passage wall surface, a strong 
fall may be produced and it is not desirable. Although various forms are possible for shape 
of micropore, its shape which had a radius of circle of a round shape, an ellipse form, etc. 
from a strong point is preferred. 

[0007]As a method of manufacturing a metallic honeycomb structured body of this 
invention, a honeycomb structured body which consists of organic matters, such as various 
metal and a synthetic resin, etc. is used as a base, and after making into non-conducting a 
portion which forms micropore of a through-hole wall surface, a method of carrying out 
electroplating is applied. Under the present circumstances, when a base is non-conducting 
and electric conduction processing is carried out, operation which makes non-conducting a 
portion which forms micropore of a through-hole wall surface is performed. Removing an 
after-electroplating base furthermore is also applied by use. Although a manufacturing 
method is explained further in detail below, these methods are examples of a method which 
manufacture a metallic honeycomb structured body of this invention, and are not restricted 
by this. 

[0008JA base honeycomb structured body which has honeycomb structure of conductive or 
non-conducting as a base for forming a metallic honeycomb structured body used by this 
invention is used. As construction material of a conductive base, various metal or 
conductive carbon, graphite, etc. are mentioned. Although there is carbon from a 
conductive low thing to a thing with a conductive high, big rate of graphite-izing, it is easy to 
plate a direction of a conductive high thing with an electroplating process uniformly, and it is 
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preferred. 

[0009]On the other hand as construction material of a non-conducting base, various 
synthetic resins, for example, polyethylene, Polyethylene terephthalate, polypropylene, 
polyester, polyamide, Polystyrene, polyacrylonitrile, polyvinyl alcohol, cellulose, Organic 
matters, such as various resin, such as lignin, a polyvinylidene chloride, polybutadiene, 
polyacethylene, nylon, an acrylic, polyurethane, epoxy, phenol resin, and polyvinyl chloride, 
can be mentioned. Although a general process is especially applied as a manufacturing 
method of these base honeycomb structured bodies and it is not limited, techniques, such 
as an extrusion-molding method, are applied. 

[001 0]A case where a conductive base honeycomb structured body is used is explained 
below. In this case, a method of making non-conducting a portion which forms micropore as 
it is can be applied to a through-hole wall surface, without carrying out electric conduction 
processing. Of course, even when there is conductivity, electric conduction processing may 
be performed. 

[001 1]ln order to form a non-conducting portion in a portion which forms micropore of a 
through-hole wall surface, a method adhering to punctate can apply a non-conducting 
substance to a portion which forms micropore suitably. What has easy removal after 
electroplating processing as a non-conducting substance made to adhere is preferred, and 
organic matters, such as a synthetic resin, are preferred. Although it changes also with 
uses, what does not contain a metal impurity etc. may be preferred. Although it is related 
also to shape of micropore to form, a gestalt of a non-conducting portion has a preferred 
gestalt with radii of circle, such as the shape of a ball, when a point of intensity of a metallic 
honeycomb structured body obtained is taken into consideration. Therefore, a gestalt of a 
non-conducting substance has a preferred thing of the shape of particle. 
[0012]As a non-conducting substance of the shape of particle, various synthetic resin 
beads, various latex particles, various emulsion particles, etc. are mentioned. Actually, 
emulsion particles may become the shape of a film which condensed and carried out 
various shape from the shape of particle, may adhere to a through-hole wall surface 
punctate, and except when adhering to a through-hole wall surface almost spherically, with 
the shape of particle held, they adhere to a through-hole wall surface in various shape, 
such as the shape of a film, and the shape of a hemisphere. It is desirable for a non- 
conducting portion to make it form in any case, without forming a joining segment in which 
punctate, i.e., a non-conducting portion, reaches far and wide. Shape and a size of non- 
conducting particles are suitably chosen by shape and a size of micropore which are 
decided by a use. 

[0013]There is a method of immersing a base honeycomb structured body in liquid which 
contains the various non-conducting substances as the concrete method which forms a 
non-conducting portion, and making it adhere to a through-hole wall surface. Under the 
present circumstances, it is preferred to add suitably additives which help adhesion on a 
through-hole wall surface, such as a binder ingredient and a dispersing agent, to dispersion 
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liquid of synthetic resin beads. Since a state of adhesion on a through-hole wall surface 
changes with correlation of character of a non-conducting substance, especially surface 
character and character of a through-hole wall surface of a base honeycomb structured 
body, it may be necessary to adjust a non-conducting substance or character of the surface 
of a through-hole wall surface with techniques, such as surface refining. 
[0014]By adjusting a kind and quantity of a non-conducting substance in dispersion liquid, 
and a kind and quantity of an additive, a rate of occupying on shape, a size, and a through- 
hole wall surface of a punctate non-conducting portion formed in a through-hole wall 
surface can be adjusted suitably. When shape of a base honeycomb structured body is 
simple, a method of spraying liquid containing a non-conducting substance and making a 
drop adhering to a through-hole wall surface etc. can be applied. 

[0015]Next, a case where a non-conducting base honeycomb structured body of a synthetic 
resin etc. is used is explained below. In this case, when carrying out electric conduction 
processing, it is necessary to make into non-conducting a portion which forms micropore of 
a through-hole wall surface. A chemical method using a reduction reaction of metal salt 
solutions, such as a method, electroless deposition, a silver mirror reaction, etc. which form 
a coat with conductive paste which distributed and prepared powder of conductive 
substances, such as metal, carbon, and graphite, as an example of a method of electric 
conduction processing, etc. are mentioned. In this invention, when carrying out this electric 
conduction processing, a non-conducting portion is formed in punctate for a portion which 
forms micropore. After performing electric conduction processing on a non-conducting 
through-hole wall surface as the procedure, there is a method of introducing a non- 
conducting portion simultaneously with a method and electric conduction processing which 
form a non-conducting portion by adhering a non-conducting substance to punctate. Here, 
if it gives conductivity in adhering a non-conducting portion after performing electric 
conduction processing, with the application of same technique, a non-conducting portion 
can be formed with having explained in the case of a conductive base. 
[001 6]A method of making a non-conducting substance adhere to a through-hole wall 
surface, and forming a non-conducting portion, etc. are mentioned at the same time it forms 
an electric conduction treated film using what distributed particles of a non-conducting 
substance, etc. into conductive paste as the concrete technique of a method of on the other 
hand introducing a non-conducting portion simultaneously with electric conduction 
processing. Under the present circumstances, shape of a non-conducting substance, a 
size, and quantity under paste are suitably adjusted according to a use. It is necessary to 
care about points, such as using surface treatment or a bigger non-conducting substance 
than thickness of an electric conduction coat so that a conductive substance may not cover 
on the surface of a non-conducting substance. 

[001 7]A kind of metal used for electroplating, a presentation, its purity, etc. can be variously 
chosen by a use of a metallic honeycomb structured body made into the purpose. By 
forming a metal layer which has a catalysis for a use as a catalyst, using as a catalyst as it 
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is is also possible not only as a carrier. It is also possible to form a metal layer with 
germicidal actions, such as silver. A method usual in electroplating is applied. Although 
thickness of a metal layer formed by electroplating changes with uses, it is several 
nanometers - 100 micrometers of numbers. When carrying out electroplating by a use, it is 
also possible by changing a plating presentation one by one etc. to form multilayer structure 
which consists of metal of various sorts. Under the present circumstances, it is also 
possible to form a material layer with a catalysis, a germicidal action, etc. 
[0018]After forming a metal layer by electroplating, micropore can be formed by removing a 
non-conducting portion formed by a synthetic resin grain child etc., and a base of the 
portion. As these removal processes, there are a method of removing a non-conducting 
portion and a base of the portion one by one at two or more processes, and a method of 
performing these at one process. As the technique of removal, such combination, such as a 
chemical treatment by the dissolution by a solvent etc., acid, alkali, etc., melting, and 
pyrolysis treatment, is mentioned according to construction material of a non-conducting 
portion and a base. Under the present circumstances, it is desirable to apply how to twist 
an adverse effect and a processing condition to a base covered by a formed metal layer 
and metal layer of portions other than micropore. For example, when a solvent or a 
chemical treatment removes, it is important that processing conditions, such as processing 
time, are adjusted and bases other than detailed hole forming parts are made not to be 
removed. 

[0019]When performing removal by a pyrolysis and a base honeycomb structured body 
which needs an oxidizing atmosphere is used, since oxidation of a metal layer takes place, 
it is preferred to perform reduction processing by a use. For example, although temperature 
of a pyrolysis of a base honeycomb structured body using an organic matter changes with 
kinds of organic textiles, it is about 300-1300 **. Although temperature of heat treatment by 
reducing atmosphere changes with metaled kinds, when it is nickel, it is about 900 **. When 
a metal layer formed in a base by electroplating using construction material, such as 
aluminum which is an amphoteric metal, is not an amphoteric metal, a base of a portion 
which forms micropore by chemical treatments, such as alkali, can be removed. Under the 
present circumstances, it is required to adjust processing time and to form only micropore, 
as described above. Since a base portion is exposed to a portion which formed micropore 
depending on a use, it is also possible after micropore formation to cover an exposed 
portion with plating etc. further. 

[0020] Although old explanation described a case where only a base of a portion which 
forms micropore was removed, it is possible not only a portion that forms micropore 
depending on a use but to manufacture a honeycomb structured body which removed the 
whole base honeycomb structured body or most, and had a through-hole wall in the air. 
When manufacture of such a honeycomb structured body removes a non-conducting 
portion and a base with the technique, it is possible by adjusting solvent wiping removal 
conditions, such as lengthening processing time. 
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[0021] 

[ExampleJHereafter, the example of this invention is described concretely. 
[Example 1] As a base honeycomb structured body, an aluminum honeycomb the size of 4 
mm of a through-hole, 50 micrometers in thickness of a through-hole wall, and 2 cm in 
length was used. This was immersed in the dispersion liquid which added polystyrene resin 
particles (particle diameter of 4-5 micrometers), and an organic system additive agent, and 
it dried. Electroplating of the nickel metal was performed to this and the honeycomb 
structured body was obtained. Under the present circumstances, plating conditions were 
adjusted so that the thickness of a metal layer might be set to about 2 micrometers. Plating 
temperature is 25-30 **, and used what uses nickel amiosulfonate and boric acid as the 
main ingredients as a nickel plate bath. After immersing the obtained honeycomb structured 
body in acetone and carrying out dissolution removal of the polystyrene particle, it was 
immersed in sodium hydroxide solution of a decinormal. The aluminum base for a detailed 
pore dissolved at that time, generating hydrogen gas. When the obtained metallic 
honeycomb structured body and its section were observed with the electron microscope, it 
turned out that about 4-5-micrometer micropore exists in a part for a through-hole wall 
surface section. The abundance of the micropore was about 15% of area of the whole 
through-hole wall surface. 

[0022] [Comparative example 1] The honeycomb structured body was manufactured on the 
same conditions as Example 1 except not having performed processing by the dispersion 
liquid of polystyrene resin particles in Example 1. Micropore was not looked at by the 
through-hole wall surface of the obtained honeycomb structured body. Although the 
thickness of the metal layer was the same as that of about 2 micrometers and Example 1, 
as compared with Example 1 , as for the specific gravity of the honeycomb structured body, 
it became clear that it is **** and that it was not lightweight about 1.2 times. Since there was 
no micropore in a through-hole wall surface, it turned out that there is no free passage of 
through-holes. 

[0023][Example 2] The metal membrane with a metal layer thickness of 1 micrometer was 
further formed in the metallic honeycomb structured body obtained in Example 1 by nickel 
electroplating. When a part for a detailed pore was observed with the electron microscope 
with a composition analysis apparatus, it has checked not having exposed the aluminum 
base. 

[0024][Example 3] An aluminum honeycomb the size of 4 mm of a through-hole, 50 
micrometers in thickness of a through-hole wall, and 2 cm in length was used as a base 
honeycomb structured body. This was immersed in the dispersion liquid which added 
polystyrene resin particles (particle diameter of 100-200 micrometers), and an organic 
system additive agent, and it dried. Electroplating of the nickel metal was performed to this 
and the honeycomb structured body was obtained. Under the present circumstances, 
plating conditions were adjusted so that the thickness of a metal layer might be set to about 
3 micrometers. After immersing the obtained honeycomb structured body in acetone and 
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carrying out dissolution removal of the polystyrene particle, it was immersed in sodium 
hydroxide solution of a decinormal. The aluminum base for a detailed pore dissolved at that 
time, generating hydrogen gas. When the obtained metallic honeycomb structured body 
and its section were observed with the electron microscope, it turned out that about 5-50- 
micrometer micropore exists in a part for a through-hole wall surface section. The 
abundance of the micropore was about 20% of area of the whole through-hole wall surface. 

[0025][Comparative example 2] The honeycomb structured body was manufactured on the 
same conditions as Example 3 except not having performed processing by the dispersion 
liquid of polystyrene resin particles in Example 3. Micropore was not looked at by the 
through-hole wall surface of the obtained honeycomb structured body. Although the 
thickness of the metal layer was the same as that of about 3 micrometers and Example 3, 
as compared with Example 3, as for the specific gravity of the honeycomb structured body, 
it became clear that it is **** and that it was not lightweight about 1 .3 times. Since there was 
no micropore in a through-hole wall surface, it turned out that there is no free passage of 
through-holes. 

[0026][Example 4] A synthetic resin honeycomb the size of 6 mm of a through-hole, 100 
micrometers in thickness of a through-hole wall, and 2 cm in length was used as a base 
honeycomb structured body. After performing electric conduction processing to this by 
electroless nickel plating, it was immersed in the dispersion liquid which added polystyrene 
resin particles (particle diameter of 100-200 micrometers), and an organic system additive 
agent, and dried. Electroplating of the nickel metal was performed to this and the 
honeycomb structured body was obtained. Under the present circumstances, plating 
conditions were adjusted so that the thickness of a metal layer might be set to about 20 
micrometers. After heat-treating the obtained honeycomb structured body at the 
temperature of about 600 ** in the air and carrying out pyrolysis removal of a non- 
conducting portion and the base honeycomb structured body portion, the metallic 
honeycomb structured body was obtained by heating at about 900 ** and carrying out 
reduction processing in a reducing atmosphere, further. When the obtained metallic 
honeycomb structured body and its section were observed with the electron microscope, 
about 40-160-micrometer micropore existed in a part for a through-hole wall surface 
section, and the abundance of the micropore was about 20% of area of the whole through- 
hole wall surface. It became clear that the inside of a through-hole wall was a cave. 
Therefore, this through-hole wall had the surface not only in the exterior but in the inside, 
and it became clear that that inner surface was open for free passage with the exterior 
through the gap for a detailed pore. 
[0027] 

[Effect of the lnvention]Since the metallic honeycomb structured body of this invention has 
micropore on a through-hole wall surface, Through-holes have the structure which was 
open for free passage in three dimensions, since the dispersion mixing nature of a gas or a 
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fluid which lets especially a honeycomb pass is high, the reaction efficiency in a 
honeycomb wall surface improves, and since porosity is high and lightweight, Catalyst 
support, a fluid mixer, a catalytic reaction filler, silencing materials, various filters and the 
base material of those, a light-construction object, a composite material base, various 
electrodes, and other new application are expected, moreover — according to the method of 
this invention — productivity — the metallic honeycomb structured body of this invention can 
be manufactured highly. 
[0028] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is an expansion perspective illustration of the metallic honeycomb structured 
body of this invention. 
[Description of Notations] 

1 Through-hole wall surface 

2 Micropore 

3 Through-hole 
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DRAWINGS 

[Drawing 1] 
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